Amazonas has the largest self-declared Indigenous population in Brazil. Of the five Brazilian municipalities with the largest Indigenous population, four are located in Amazonas. 7 The objectives of our study were to assess the prevalence of, and associated factors to, self-reported chronic diseases and health care utilization by ethnicity in the Manaus Metropolitan Region, in Amazonas, Brazil.
Methods

Study Design
We conducted our populationbased cross-sectional study in the Manaus Metropolitan Region from Objectives: To assess the prevalence of, and associated factors to, self-reported chronic diseases and health care utilization by ethnicity in the Manaus Metropolitan Region.
Methods:
We conducted a cross-sectional, population-based survey from May through August 2015. Using probabilistic sampling in three stages, we recruited adults aged ≥18 years. Ethnicity was self-identified as White, Black, Yellow, Brown (Brazilian mixed-race), and Indigenous. We calculated adjusted prevalence ratios (PR) and 95% CI of chronic diseases and health service utilization for each ethnic minority and compared the data using Poisson regression with data from White respondents. 
Results
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May to August 2015. The primary outcome was the prevalence of selfreported chronic diseases and health care utilization by ethnicity. This article reports on analysis of data that is part of a larger research effort that aimed to assess use of health care services and resources in the area. 8 
Participants
Adults, aged ≥18 years, who signed a written, informed consent form were eligible for the study. Participants were selected using a three-stage cluster sampling design with stratification by sex and age. In the first stage, the 2,647 urban census tracts in the Manaus Metropolitan Region were considered; 6 of these, 400 primary and 20 replacement tracts were randomly selected. The second stage selected 10 households from each chosen tract by systematic sampling of 1 in every 20 households. In the third stage, all residents aged ≥18 years of age were identified and one participant was chosen based on sex and age quotas.
Variables, Sources of Data, and Measures
Interviewers trained in qualitative research conducted face-to-face interviews in Portuguese. Study variables included: age; sex; marital status; level of education; socioeconomic class according to 2015 Brazil criterion of economic classification, 9 which consists of six strata (from the wealthiest to the poorest: A, B1, B2, C1, C2 and D/E); health insurance coverage; and presence/absence of previously diagnosed chronic diseases (hypertension, diabetes mellitus, and hypercholesterolemia). The use of health services was measured by selfreported visit to physician, visit to dentist and hospital admission over the preceding 12 months, pursuit of private health insurance and report of searching for a health service to meet a health need (connection to the service). All variables were collected using a validated, semi-structured, and pre-coded questionnaire and are detailed in a previous article. 8 Ethnicity was self-identified by those interviewed according to A pre-test was performed with 150 participants to assess the adequate comprehension of the instrument. To ensure the reliability of the collected data, 20% of the interviews were audited by telephone, and part of the interview was digitally recorded. The data were automatically tabulated.
Sample Size
According to estimates, the Manaus Metropolitan Region had 2,316,173 adults aged ≥18 years in 2013. 6 The sample size was calculated from an estimated 50% prevalence of use of health care services. 8 A total sample of 3,598 individuals was calculated with 95%CI, 2% precision, and a design effect of 1.5. An attrition rate of 10% was applied for a target sample size of 4,000. Field data collection continued until reaching this target number.
Statistical Analyses
The prevalence of self-reported chronic disease (hypertension, diabetes mellitus, and hypercholesterolemia) by ethnicity and 95% CI were calculated. Differences across groups were measured by chi-square test at a significance level of P<.05. Sex-and age-adjusted prevalence ratios (PR) of chronic diseases and health services utilization among Black, Yellow, Brown and Indigenous groups were compared with the rates among Whites. We used Poisson regression with robust variance and considered the complex sampling design using the Stata 14.2 software. The calculation of PR by this method provides more accurate measures, avoiding overestimations inherent to logistic regression models. the Instituto Brasileiro de Geografia e Estatistica (IBGE), the official Brazilian institute for demographics studies.
6 IBGE has five categories for self-classification of ethnicity or color in the Brazilian population: White, Black, Yellow (descendants and mixed-race from Asians), Brown (Brazilian mixedrace, miscegenation from Indigenous, African and European). (Table 2 ). Blacks and Yellows visited a physician more than Whites in the previous year (P≤.005). Browns and Indigenous people usually sought the same service when a health service was needed compared with Whites (P<.001). There was no significant difference across ethnic groups in the dental office visits and hospital admissions during the last 12 months.
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dIscussIon
Browns, a mixed-race and the more predominant ethnic group in the Manaus Metropolitan Region, had less health insurance coverage but lower prevalence of diabetes and hypertension, compared with Whites. Also compared with Whites, Yellows sought medical services more frequently over the previous year. Indigenous people had the highest frequency of chronic diseases among the ethnic groups, but this finding was not statistically significant. The low number of self-identified Indigenous people in the study group likely reduced the statistical power to allow significance.
Similar to the 2013 Brazilian National Health Survey, Browns had more chronic diseases compared with Whites. 2 The awareness of the disease depends on a previous medical diagnosis. Although Brazil has a public and universal health system, Browns had less health insurance than Whites.
11
Another possible social determinant is the sedentary behavior promoted by motor vehicles that Whites are more able to own due to their higher social status. Yellows, who have similar social status to Whites, visited a doctor more frequently than Whites and no differences in prevalence of diseases was observed among them.
The North is one of the regions with the lowest health insurance coverage in Brazil. 11 In 2008, 34.9% of the White population and 17.2% of the Black and Brown population had a private health insurance plan. 12 The percentage of Blacks with health insurance coverage remains low despite increasing over the past several years. 12 In the United States, where the health care system is not universal, disparities are noted in health insurance coverage between Whites and other ethnic groups. 13 Compared with Whites, Indigenous people more often seek the same health service to attend to their health needs. This result is probably related to national policies in the field that took place in the 2000s when specialized health assistance was decentralized for Indigenous peoples in the whole country.
14 This connection to a particular health service may potentially improve the quality of health care. Despite this new policy, Indigenous people did not have higher utilization rates of health services than Whites. 
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Indigenous people presented with the highest prevalence of hypertension, hypercholesterolemia, and diabetes, which was not significant compared with Whites in the adjusted analysis. Population-based surveys of different Indigenous groups across Brazil consistently show high prevalence of overweight, obesity, hypertension, diabetes, metabolic syndrome and dyslipidemia. [15] [16] [17] [18] [19] [20] [21] A national survey of more than 6,000 Indigenous children (aged <5 years) in 2009 observed that more than a quarter of the children presented stunting. Most of the children were from the northern area of Brazil; this rate of stunting was similar to non-Indigenous Brazilian in the 1980s. 22 Such nutritional problems are probably the cornerstone of chronic diseases in adult Indigenous people.
In Brazil a decrease in malnutrition and an increase in overweight and obesity have been observed over the last decades. 23 The nutrition transition process, which is prompted by the change from a primarily rural population to the status of an urban nation with regional income inequities, is a known cause. 24 Furthermore, the transition of a labor force from the primary economic sector (agriculture, animal husbandry and extractive activities) to a labor concentrated on secondary (manufacturing) and tertiary (business and services) sectors has resulted in less physical effort during work activities. 24 For Indigenous populations, embracing urban lifestyles often leads to the deterioration of eating habits and lifestyle behaviors as individuals change from subsistence hunting, fishing, and farming to consuming industrialized foods and adopting a sedentary lifestyle. In 2007, Oliveira et al found that the use of motor boats reduced the frequency of long river travels in rowing boats among Indigenous adults from Alto Xingu, central Brazil, with a subsequent decrease in the routine level of physical activity. 19 Although northern Brazil has a large population of Indigenous individuals, there is a paucity of studies as closed or empty housing units and residents refusing to talk to the interviewer. Furthermore, the subjectivity of the responses and faulty understanding of questions by respondents may have caused relevant limitations. This limitation is inherent to questionnaire-based surveys, such as our study. The main findings of our study -prevalence of noncommunicable diseases by ethnicity -relied on self-reported data for three non-communicable chronic conditions, related to cardiovascular and metabolic systems only. 25 We did not address lifestyle variables such as physical activity, diet, smoking, and drinking behaviors, which would improve our understanding of the results. Additionally, the crosssectional design of the study made it impossible to establish causal relationships. Longitudinal studies are warranted to further explore the associations found in this study. However, the projected sample size was reached in a representative population, and the factors concerning the health of residents in metropolitan Manaus were investigated in-depth.
conclusIon
The Indigenous population had the highest prevalence of self-reported hypertension, diabetes and hypercholesterolemia among the ethnic groups of Manaus Metropolitan Region. Browns, Brazilian mixed-race and the more predominant group of the region, had lower prevalence of diabetes and hypertension when compared with Whites, but less health insurance coverage. assessing the non-communicable diseases in this ethnic minority group in the Manaus Metropolitan Region. Our study has added findings on disease rates and access to health services in the hopes that this information can stimulate efforts to reduce inequities in access to public or private health services between ethnic groups, especially between Indigenous and non-Indigenous populations.
Study Limitations
We experienced some difficulties in conducting the study, such
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